Glucagon receptors on isolated hepatocytes and hepatocyte membrane vesicles. Discrete populations with ligand- and environment-dependent affinities.
Analysis of glucagon and deshistidine glucagon binding to isolated canine hepatocytes and to hepatocyte membrane vesicles (formed by budding of hepatocytes in hypotonic medium) reveals two separate populations of hormone binding sites. Mathematical modeling further shows that the high affinity population represents 1% of the total in all four cases. Although calculated dissociation constants for hormone binding range from 0.2 to 400 nM, whether considering glucagon or deshistidine glucagon binding, or binding to the high affinity or low affinity receptor populations, receptor affinity increases 2- to 100-fold in the environment of the membrane vesicle; concomitant with this alteration in receptor affinity, receptor selectivity for the structure of the native hormone decreases 1.5- to 40-fold in hepatocyte-derived vesicles. Consideration of receptor affinity in relation to receptor number suggests that hepatocyte glucagon binding is distributed about equally between high and low affinity receptor populations at typical portal hormone levels. Nevertheless, consideration of receptor binding in relation to biological activity suggests that the activity of glucagon in inhibiting carbohydrate flux into glycogen is attributable to occupancy of the high affinity receptor population.